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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel supply 
device capable of precisely detecting slight gas leakage. 
SOLUTION: This fuel supply device 1 calculates a 
pressure drop amount in a hydrogen supply passage 12 
from a total amount of hydrogen equivalent to the sum of 
the amount of unused hydrogen discharged from a fuel 
cell 2 and the amount of used hydrogen consumed by 
the fuel cell 2 using a first sensor 3 to a third sensor 5, 
an opening sensor 6, and an ECU 7. If the detected 
pressure drop amount exceeds the calculated pressure 
drop amount by a predetermined value or more, it is 
discriminated that hydrogen leaks. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the fuel supply system which is equipped with the hydrogen tank with which it filled up 
with hydrogen, and supplies hydrogen to a fuel cell through a hydrogen supply way from this hydrogen 
tank An amount calculation means of pressure drawdowns to compute the amount of pressure 
drawdowns in said hydrogen supply way from the total amount of hydrogen equivalent to the sum of the 
unused amount of hydrogen discharged from said fuel cell, and the amount of hydrogen consumed by 
generation of electrical energy of said fuel cell, It is the fuel supply system with which it has an amount 
detection means of pressure drawdowns to detect the amount of pressure drawdowns in said hydrogen 
supply way, and the detected amount of pressure drawdowns is characterized by having a hydrogen 
leakage decision means to judge that said hydrogen has leaked beyond the predetermined value rather 
than said computed amount of pressure drawdowns when large. 

[Claim 2] Said unused amount of hydrogen is a fuel supply system according to claim 1 characterized by 
being the amount of wear hydrogen and/or the amount of purge hydrogen purged within said fuel cell. 
[Claim 3] The fuel supply system according to claim 1 or 2 characterized by having an amendment 
means to amend said total amount of hydrogen according to the condition of the hydrogen in said 
hydrogen supply way. 

[Claim 4] In the fuel supply system which is equipped with the fuel tank where it filled up with fuel gas, 
and supplies fuel gas to a gas engine through a fuel gas supply way from this fuel tank An amount 
detection means of pressure drawdowns to detect the amount of pressure drawdowns in said fuel gas 
supply way, An amendment means to amend the fiiel gas consumption which said gas engine consumed 
according to the condition of said fuel gas, An amount calculation means of pressure drawdowns to 
compute the amount of pressure drawdowns in said fuel gas supply way from this amended fuel gas 
consumption, It is the fuel supply system characterized by equipping a preparation and said detected 
amount of pressure drawdowns with a gas leakage decision means to judge that said fuel gas has leaked 
beyond the predetermined value rather than said computed amount of pressure drawdowns when large. 
[Claim 5] Said amendment means is a fuel supply system according to claim 4 characterized by 
amending according to the pressure and/or temperature of said fuel gas. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel supply system equipped with a means to detect 

the leakage of fuel gas especially, about the fuel supply system which supplies fuel gas. 

[0002] 

[Description of the Prior Art] Conventionally, the car driven with fuel gas, such as hydrogen and 
compressed natural gas, is equipped with the fuel supply system which mainly consists of a tank which 
stores this fuel gas, and this tank with the fuel feeding pipe for supplying fuel gas to a fuel cell, an 
engine, etc. And as a cure against gas leakage, when gas leaks, the excess flow valve which intercepts a 
fuel feeding pipe is prepared in such a fuel supply system. Concretely, this excess flow valve uses that 
the flowing quantity of gas flow increases the inside of a fuel feeding pipe according to gas having 
leaked, and when a superfluous flow rate flows, it has structure equipped with the breaker style which 
closes a fuel feeding pipe. Moreover, there are a pressure sensor which detects the pressure of the fuel 
gas which flows a fuel feeding pipe as another cure against gas leakage, and a fuel supply system 
equipped with the latching valve which intercepts supply of fuel gas based on the detection value of this 
pressure sensor. Concretely, the pressure of the fuel gas which flows a fuel feeding pipe is always 
detected by the pressure sensor, and this fuel supply system has the structure where a latching valve is 
closed, if the amount of pressure drawdowns computed from this detection value becomes more than the 
predetermined amount of pressure drawdowns. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the structure equipped with an excess flow 
valve like before, since the setting flow rate for closing an excess flow valve was more highly set up 
rather than the maximum consumption of gas engines, such as a fuel cell, so that an excess flow valve 
might not operate at the time of the usual operation, it is difficult to detect slight gas leakage, and a 
breaker style might not operate. Moreover, since the amount of setting-pressure descent for closing a 
latching valve was more highly set up rather than the amount of pressure drawdowns corresponding to 
the maximum consumption, such as a fuel cell, with the structure which prepared the latching valve 
which intercepts supply of fuel gas based on the detection value of the pressure sensor which detects the 
pressure of the fuel gas which flows a fuel feeding pipe, and this pressure sensor so that a latching valve 
might not operate at the time of the usual operation, it was difficult to detect slight gas leakage. 
Moreover, although there was a method of making the part where gas leakage is expected form and 
detect a sensor in order to detect this slight gas leakage, it was difficult to be influenced by the 
temperature of external air etc. and to detect gas leakage with a sufficient precision by this approach. 
[0004] Then, the technical problem of this invention is to offer the fuel supply system which can detect 
slight gas leakage with a sufficient precision. 
[0005] 

[Means for Solving the Problem] Invention according to claim 1 of this inventions which solved said 
technical problem In the fuel supply system which is equipped with the hydrogen tank with which it 
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filled up with hydrogen, and supplies hydrogen to a fuel cell through a hydrogen supply way from this 
hydrogen tank An amount calculation means of pressure drawdowns to compute the amount of pressure 
drawdowns in said hydrogen supply way from the total amount of hydrogen equivalent to the sum of the 
unused amount of hydrogen discharged from said fuel cell, and the amount of hydrogen consumed by 
generation of electrical energy of said fuel cell, It has an amount detection means of pressure 
drawdowns to detect the amount of pressure drawdowns in said hydrogen supply way, and beyond a 
predetermined value [ amount / which was computed / of pressure drawdowns / said ], the detected 
amount of pressure drawdowns is characterized by having a hydrogen leakage decision means to judge 
that said hydrogen has leaked, when large. 

[0006] According to invention according to claim 1, the amount of pressure drawdowns in a hydrogen 
supply way is computed by the amount calculation means of pressure drawdowns from the unused 
amount of hydrogen discharged from the fuel cell, and the total amount of hydrogen equivalent to the 
sum of the amount of hydrogen which the fuel cell consumed. On the other hand, the actual amount of 
pressure drawdowns in a hydrogen supply way is detected by the amount detection means of pressure 
drawdowns. And it is judged that hydrogen has leaked beyond the predetermined value with the 
hydrogen leakage decision means rather than the amount of pressure drawdowns which the actual 
amount of pressure drawdowns detected with the amount detection means of pressure drawdowns 
computed with the amount calculation means of pressure drawdowns when large. When it is judged that 
hydrogen has leaked with this hydrogen leakage decision means, while hydrogen leakage is reported by 
for example, the information means, supply of the hydrogen from a hydrogen tank is made to intercept 
by closing a latching valve. 

[0007] Invention according to claim 2 is characterized by said unused amount of hydrogen being the 
amount of wear hydrogen and/or the amount of purge hydrogen purged within said fuel cell in the 
configuration of invention according to claim 1 . 

[0008] According to invention according to claim 2, in addition to the operation by invention according 
to claim 1, the amount of wear hydrogen in a fuel cell is computed from the temperature and the 
pressure of an inlet port of a fuel cell, and the amount of purge hydrogen is computed from opening, 
time amount, etc. of a purge valve. 

[0009] Invention according to claim 3 is characterized by having an amendment means to amend said 
total amount of hydrogen according to the condition of the hydrogen in said hydrogen supply way in the 
configuration of invention according to claim 1 or 2. 

[0010] According to invention according to claim 3, in addition to the operation by invention according 
to claim 1 or 2, the total amount of hydrogen is amended according to the pressure and temperature of 
hydrogen in a hydrogen supply way. 

[001 1] In the fuel supply system which invention according to claim 4 is equipped with the fuel tank 
where it filled up with fiiel gas, and supplies fuel gas to a gas engine through a fuel gas supply way from 
this fuel tank An amount detection means of pressure drawdowns to detect the amount of pressure 
drawdowns in said fuel gas supply way, An amendment means to amend the fuel gas consumption 
which said gas engine consumed according to the condition of said fuel gas, An amount calculation 
means of pressure drawdowns to compute the amount of pressure drawdowns in said fuel gas supply 
way from this amended fuel gas consumption, Beyond a predetermined value [ amount / which was 
computed / of pressure drawdowns / said ], a preparation and said detected amount of pressure 
drawdowns are characterized by having a gas leakage decision means to judge that said fuel gas has 
leaked, when large. 

[0012] According to invention according to claim 4, the fuel gas consumption which the gas engine 
consumed is amended by the amendment means according to the condition of fuel gas. The amount of 
pressure drawdowns in a fuel gas supply way is computed by the amount calculation means of pressure 
drawdowns from this amended fuel gas consumption. On the other hand, the actual amount of pressure 
drawdowns in a fuel gas supply way is detected by the amount detection means of pressure drawdowns. 
And it is judged that fuel gas has leaked beyond the predetermined value with the gas leakage decision 
means rather than the amount of pressure drawdowns which the actual amount of pressure drawdowns 
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detected with the amount detection means of pressure drawdowns computed with the amount calculation 
means of pressure drawdowns when large. When it is judged that fuel gas has leaked with this gas 
leakage decision means, while gas leakage is reported by for example, the information means, supply of 
the fuel gas from a fuel tank is made to intercept by closing a latching valve. 

[0013] Invention according to claim 5 is characterized by amending said amendment means according to 
the pressure and/or temperature of said fuel gas in the configuration of invention according to claim 4. 
[0014] According to invention according to claim 5, in addition to the operation by invention according 
to claim 4, the fuel gas consumption which the gas engine consumed is amended by the amendment 
means according to the pressure and temperature of fuel gas. 
[0015] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, the detail of the fuel supply 
system concerning this invention is explained. This operation gestalt applies this invention to the fuel 
supply system which supplies hydrogen to a fuel cell. 

[0016] As shown in drawing 1 , the fuel supply system 1 is mainly equipped with the hydrogen supply 
way 12 connected to the hydrogen tank 1 1 with which it filled up with the hydrogen (fuel gas) which is 
a fuel, and this hydrogen tank 1 1 . In this fuel supply system 1, the hydrogen in a hydrogen tank 1 1 is 
supplied to the fuel cell (gas engine) 2 through the hydrogen supply way 12. 
[0017] In tank valve 1 la is prepared in a hydrogen tank 11, and cutoff of supply of hydrogen or its 
supply is performed by closing motion of this in tank valve 11a. The 1st regulator 12b, latching valve 
12a, the 2nd regulator 12c, and ejector 12d are prepared in the hydrogen supply way 12 sequentially 
from the hydrogen tank 1 1 side in the proper place, respectively. Circuit 12e for reusing the unused 
hydrogen which did not contribute to a generation of electrical energy in the fuel cell 2 is connected to 
this ejector 12d. 12f of purge valves which open by the purge command from a monitor means which is 
not illustrated to supervise the operational status of a fuel cell 2 is prepared in this circuit 12e. In 
addition, it opens, when it is prepared in order to refresh the condition by the side of the hydrogen pole 
of a fuel cell 2, for example, the generation water by generation of electrical energy of a fuel cell 2 
collects in circuit 12e, and 12f of this purge valve discharges generation water with the hydrogen in 
circuit 12e. 

[0018] And between in tank valve 1 la in the hydrogen supply way 12, and 1st regulator 12b, the 1st 
sensor (the amount detection means of pressure drawdowns) 3 which always detects the pressure (the 
amount of pressure drawdowns) PI and temperature Tl of hydrogen of the interior is formed. Moreover, 
between ejector 12d in this hydrogen supply way 12, and a fuel cell 2, the 2nd sensor 4 which always 
detects the pressure P2 and temperature T2 of that interior is formed. Furthermore, the 3rd sensor 5 
which detects the released time is formed in 12f of purge valves of circuit 12e. The pressure which the 
1st sensor 3 incidentally detects in the condition that in tank valve 1 la is open is the same as the 
pressure inside a hydrogen tank 1 1 . 

[0019] On the other hand, the opening sensor 6 which detects the accelerator opening equivalent to the 
amount of treading in is formed in the accelerator pedal AP. This opening sensor 6 transmits the 
command value based on accelerator opening to a fuel cell 2, and is generating the current of the 
specified quantity from this fuel cell 2. And these opening sensor 6 and said l-3rd sensors 3-5 are 
connected to ECU (control microcomputer)?. While the hydrogen leakage decision means 71 is built 
into that interior as a program by this ECU7, the information means 8, such as a warning buzzer and an 
alarm lamp, are connected to the connection terminal of that exterior. In addition, the "amount 
calculation means of pressure drawdowns" in this operation gestalt is constituted by the 1st - the 3rd 
sensor 3-5, the opening sensor 6 of an accelerator pedal AP, and ECU7. 

[0020] The hydrogen leakage decision means 71 of ECU7 is constituted including amount setting means 
of generations of electrical energy 71a, amount setting means of consumption hydrogen 71b, amount 
setting means of purge hydrogen 71c, the 71d of the amount setting means of wear hydrogen, total 
amount calculation means of hydrogen 71e, 71 f of consistency correction value setting means, the 
amount calculation means 71 g and 71h of pressure drawdowns, and leakage judging means 71i, as 
shown in drawing 2 . In addition, although it shall consist of these operation gestalten as a program 
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which functions the hydrogen leakage decision means 71 inside ECU7, it cannot be overemphasized that 
it may be constituted in hardware. 

[0021] Hereafter, each configuration of the hydrogen leakage decision means 71 is explained. Amount 
setting means of generations of electrical energy 71a inputs the command value from the opening sensor 
6, and sets up the amount of generations of electrical energy of a fuel cell 2. For this reason, this amount 
setting means of generations of electrical energy 71a has the map which sets up the amount of 
generations of electrical energy from a command value. 

[0022] Amount setting means of consumption hydrogen 71b inputs the amount of generations of 
electrical energy set up by amount setting means of generations of electrical energy 71a, and sets up the 
amount of consumption hydrogen consumed with the fuel cell 2. For this reason, this amount setting 
means of consumption hydrogen 71b has the map which sets up the amount of consumption hydrogen 
from the amount of generations of electrical energy. 

[0023] Amount setting means of purge hydrogen 71c inputs the pressure P2 and temperature T2 which 
the 2nd sensor 4 detected as the valve-opening time amount which is 12f of purge valves which the 3rd 
sensor 5 detected, and sets up the amount of purge hydrogen purged outside. For this reason, this 
amount setting means of purge hydrogen 71c has the map which sets up the amount of purge hydrogen 
from valve-opening time amount, a pressure P2, and temperature T2. That is, with this operation gestalt, 
the density correction of the purged amount of hydrogen is carried out with the pressure P2 and 
temperature T2 in circuit 12e detected by the 2nd sensor 4. By doing so, it becomes possible to set up 
the amount of hydrogen more unused to accuracy, and the judgment precision of leakage judging means 
71i which carries out a postscript improves. 

[0024] The 7 Id of the amount setting means of wear hydrogen inputs the pressure P2 and temperature 
T2 which the 2nd sensor 4 detected, and the amount of wear hydrogen worn down in addition to said 
amount of consumption hydrogen and the amount of purge hydrogen is set up. For this reason, the 7 Id 
of this amount setting means of wear hydrogen has the map which sets up the amount of wear hydrogen 
from a pressure P2 and temperature T2. That is, with this operation gestalt, the density correction of this 
amount of wear hydrogen is carried out with the pressure P2 and temperature T2 in circuit 12e detected 
by the 2nd sensor 4. By doing so, it becomes possible to set up the amount of hydrogen more unused to 
accuracy, and the judgment precision of leakage judging means 71i which carries out a postscript 
improves. 

[0025] Here, in the case where two or more eels are the fuel cells by which the laminating (stack) was 
carried out as an amount of wear hydrogen, the hydrogen which begins to leak from the clearance 
between each eel is mentioned. The amount of wear hydrogen in that case will increase, if a pressure 
becomes high, and it is in the inclination which will decrease if temperature becomes high. Incidentally, 
a fuel cell has the structure which carried out the laminating, dividing with a metal separator the 
membrane electrode structure (MEA) which put the electrolyte membrane on the hydrogen pole and the 
oxygen pole. In addition, in the time of usual operation of a fuel cell 2, the relation of the amount of 
supply hydrogen (the total amount of hydrogen) supplied to the amount of consumption hydrogen, the 
amount of purge hydrogen, the amount of wear hydrogen, and a fuel cell 2 is as follows. <amount of 
supply hydrogen> = <amount of consumption hydrogen> + <amount of purge hydrogen> + <amount of 
wear hydrogen> [0026 — ] The total amount calculation means of hydrogen 71e computes the total 
amount of hydrogen by adding the amount of consumption hydrogen, the amount of purge hydrogen, 
and the amount of wear hydrogen which were set up by said amount setting means of consumption 
hydrogen 71b, amount setting means of purge hydrogen 71c, and the 71 d of the amount setting means of 
wear hydrogen. For this reason, this total amount calculation means of hydrogen 71e has an adder 
adding the amount of consumption hydrogen, the amount of purge hydrogen, and the amount of wear 
hydrogen. 

[0027] 71 f of consistency correction value setting means inputs the temperature Tl and the pressure PI 
which the 1st sensor 3 detected, and the consistency correction value for bringing said total amount of 
hydrogen computed as ideal gas close to the amount as real gas is set up. For this reason, 71 f of this 
consistency correction value setting means has the map which sets up consistency correction value from 
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temperature Tl and a pressure PI . 

[0028] The 71 g of the amount calculation means of pressure drawdowns computes the amount of 
pressure drawdowns which shows the amount in which the pressure in the hydrogen supply way 12 
descends between predetermined time based on said consistency correction value and the total amount 
of hydrogen. Here, the hydrogen by which this computed amount of pressure drawdowns is supplied to a 
fuel cell 2 expresses the amount of pressure drawdowns between in tank valve 11a when having passed 
along the hydrogen supply way 12, without leaking, and 1st regulator 12b (it is also called "the 
computed amount of pressure drawdowns" the amount of pressure drawdowns on count, and the 
following) from the hydrogen tank 1 1 . On the other hand, the 71h of the amount calculation means of 
pressure drawdowns computes the actual amount of pressure drawdowns between in tank valve 11a and 
1st regulator 12b (henceforth "the detected amount of pressure drawdowns") based on the pressure PI 
which the 1st sensor 3 detected. 

[0029] Leakage judging means 71i inputs said detected amount of pressure drawdowns, and the 
computed amount of pressure drawdowns, judges with hydrogen having leaked, if larger beyond a 
predetermined value than the amount of pressure drawdowns by which this detected amount of pressure 
drawdowns was computed (i.e., if the difference of the detected amount of pressure drawdowns and the 
computed amount of pressure drawdowns is beyond a predetermined value), and outputs an alarm 
signal. It judges with in other words, having had hydrogen leakage, when this leakage judging means 71i 
had few amounts of hydrogen which actually remained in the hydrogen tank 1 1 than the amount which 
subtracted the predetermined value which took the error etc. into consideration in the amount of 
hydrogen which remained in the hydrogen tank 1 1 presumed from the amount of consumption 
hydrogen, the amount of purge hydrogen, and the amount of wear hydrogen, as shown in drawing 3 , 
and an alarm signal is outputted. For this reason, this leakage judging means 71i has the function which 
generates the alarm signal for operating the information means 8 while having the comparative judgment 
function to judge hydrogen leakage for the difference of the detected amount of pressure drawdowns, 
and the computed amount of pressure drawdowns as compared with a predetermined value. In addition, 
said predetermined value forjudging hydrogen leakage has a threshold for detecting leakage, or the 
meaning of a neutral zone. This predetermined value is defined from the experimental value and 
theoretical calculated value in consideration of a system volume etc. Here, if this predetermined value is 
made small, little hydrogen leakage is detectable, and incorrect information can be prevented if it 
enlarges. 

[0030] Next, actuation of a fuel supply system 1 is explained. First, in tank valve 11a and latching valve 
12a are made to open wide, and hydrogen is made to emit from a hydrogen tank 1 1, as shown in 
drawing 1 . The hydrogen sent from this hydrogen tank 1 1 is decompressed by the proper pressure with 
the 1st and 2 regulators 12b and 12c, and is supplied to a fuel cell 2 through ejector 12d. This fuel cell 2 
supplies the current outputted by that generation of electrical energy to Motor M. And the hydrogen 
which was not consumed by generation of electrical energy of this fuel cell 2 is returned to ejector 12d 
through circuit 12e. 12f of purge valves prepared in this circuit 12e is wide opened by the purge 
command from a monitor means, and they make hydrogen purge to the exterior, and if the pressure in 
circuit 12e serves as a predetermined value, they will be closed. Thus, while hydrogen is supplied to the 
fuel cell 2 from the hydrogen tank 1 1, the detection value detected by the l-3rd sensors 3-5 and opening 
sensors 6 is always sent to ECU7. 

[0031] In ECU7, as shown in drawing 2 , based on the command value transmitted from the opening 
sensor 6, amount setting means of generations of electrical energy 71a sets up the amount of generations 
of electrical energy of a fuel cell, and amount setting means of consumption hydrogen 71b sets up the 
amount of consumption hydrogen based on this amount of generations of electrical energy. Based on the 
pressure P2 and temperature T2 which are transmitted from the released time of 12f of purge valves 
transmitted from the 3rd sensor 5, and the 2nd sensor 4, amount setting means of purge hydrogen 71c 
sets up the amount of purge hydrogen. Based on the pressure P2 and temperature T2 which are 
transmitted from the 2nd sensor 4, the 71 d of the amount setting means of wear hydrogen sets up the 
amount of wear hydrogen. And said amount of consumption hydrogen, and the amount of purge 
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hydrogen and the amount of wear hydrogen which were discharged from the fuel cell and which are the 
unused amount of hydrogen are added by the total amount calculation means of hydrogen 71e, and the 
total amount of hydrogen is computed. 

[0032] Based on the pressure PI and temperature Tl which are transmitted from the 1st sensor 3, 71f of 
consistency correction value setting means sets up consistency correction value according to the 
condition of hydrogen. This consistency correction value tons into a value which amends said total 
amount of hydrogen greatly, so that the pressure PI detected by the 1st sensor 3 is high, and it turns into 
a value which amends said total amount of hydrogen small, so that that temperature Tl is low. And 
based on this consistency correction value and said total amount of hydrogen, the 71 g of the amount 
calculation means of pressure drawdowns computes the amount of pressure drawdowns. On the other 
hand, based on the pressure PI transmitted from the 1st sensor 3, the 71h of the amount calculation 
means of pressure drawdowns computes the actual amount of pressure drawdowns. 
[0033] Thus, the amount of pressure drawdowns computed by the 71g of the amount calculation means 
of pressure drawdowns and the actual amount of pressure drawdowns (the detected amount of pressure 
drawdowns) computed by the 71h of the amount calculation means of pressure drawdowns are measured 
by leakage judging means 71i. And if the difference of the detected amount of pressure drawdowns and 
the computed amount of pressure drawdowns is beyond a predetermined value, leakage judging means 
71i will judge with hydrogen having leaked. 

[0034] Thus, when it is judged that hydrogen has leaked with the hydrogen leakage decision means 71 
(leakage judging means 71i) of ECU7, as shown in drawing 1 , it is reported that that signal was sent to 
the information means 8, and hydrogen has leaked with this information means 8. Furthermore, the 
hydrogen cutoff signal which makes in tank valve 11a and latching valve 12a intercept supply of 
hydrogen by ECU7 is sent, and these valves 11a and 12a are closed. 

[0035] According to the above, the following effectiveness can be acquired in this operation gestalt. 
Since the detected amount of pressure drawdowns which shows the amount of pressure drawdowns 
showing a value when the computed amount of pressure drawdowns, i.e., hydrogen, has passed along 
the hydrogen supply way 12, without leaking, and an actual value is measured, when the difference of 
the detected amount of pressure drawdowns and the computed amount of pressure drawdowns is beyond 
a predetermined value, it can be judged that hydrogen has leaked. Moreover, since it is not necessary to 
set up more highly the set point for closing a valve like before by measuring the amount of pressure 
drawdowns computed from the total amount of hydrogen of a fuel cell 2 in this way, and the actual 
amount of pressure drawdowns from the amount of pressure drawdowns corresponding to the maximum 
consumption of a fuel cell etc., few hydrogen leakage is detectable with a sufficient precision. 
[0036] As mentioned above, this invention is carried out with various gestalten, without being limited to 
said operation gestalt. Although it considered as the structure of using the command value by the 
opening sensor 6, with this operation gestalt in order to set up the amount of consumption hydrogen of a 
fuel cell 2, this invention is not limited to this. For example, a sensor detects the current value and 
electrical-potential-difference value which are taken out from a fuel cell, and you may make it compute 
the amount of consumption hydrogen of a fuel cell based on this detection value. Although the amount 
of purge hydrogen was computed with this operation gestalt based on the released time of 12f of purge 
valves detected by the 3rd sensor 5, this invention is not ** limited to this. For example, the amount of 
purge hydrogen may be computed based on the purge command value of opening a predetermined time 
purge valve, at the time of a purge command, and direct detection of the amount of hydrogen discharged 
from a purge valve may be carried out, and you may compute based on the detection value. Although the 
total amount of hydrogen is computed with this operation gestalt using the amount of purge hydrogen 
and the amount of wear hydrogen which are discharged from a fuel cell, this invention may compute the 
total amount of hydrogen using the amount of unused hydrogen of which or one of the two, when it is 
not limited to this, for example, one of purge hydrogen and wear hydrogen can ignore in a minute 
amount. 
[0037] 

[Effect of the Invention] According to invention according to claim 1, by measuring the detected amount 
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of pressure drawdowns which shows the computed amount of pressure drawdowns, and an actual value, 
since it is not necessary to set up more highly the set point for closing a valve like before rather than the 
flow rate or the amount of pressure drawdowns corresponding to the maximum consumption of a fuel 
cell, few hydrogen leakage is detectable with a sufficient precision. 

[0038] Since the unused amount of hydrogen is computed [ according to invention according to claim 
2 ] by dividing it into the amount of wear hydrogen and the amount of purge hydrogen in a fuel cell in 
addition to the effectiveness by invention according to claim 1, few hydrogen leakage can be detected 
with a more sufficient precision. 

[0039] According to invention according to claim 3, since the total amount of hydrogen is amended 
according to the pressure and temperature of hydrogen in a hydrogen supply way in addition to the 
effectiveness by invention according to claim 1 or 2, few hydrogen leakage can be detected with a more 
sufficient precision. 

[0040] According to invention according to claim 4, by measuring the detected amount of pressure 
drawdowns which shows the computed amount of pressure drawdowns, and an actual value, since it is 
not necessary to make the set point for closing a valve like before into height, slight gas leakage is 
detectable with a sufficient precision. 

[0041] According to invention according to claim 5, slight gas leakage is detectable with a sufficient 
precision like the effectiveness by invention according to claim 4. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the fuel supply system concerning this 
operation gestalt. 

[Drawing 2] It is the block diagram showing the hydrogen leakage decision means concerning this 
operation gestalt. 

[Drawing 3] It is the conceptual diagram showing the concept of the judgment approach of the leakage 
judging means concerning this operation gestalt. 
[Description of Notations] 

1 Fuel Supply System 

1 1 Hydrogen Tank 

12 Hydrogen Supply Way 

2 Fuel Cell 

3 1st Sensor (the Amount Detection Means of Pressure Drawdowns) 

4 2nd Sensor 

5 3rd Sensor 

6 Opening Sensor 

7 ECU 

71 Hydrogen Leakage Decision Means 
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[Procedure revision] 
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[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim(s)] 

^h^^^^^^ ^ * hydrogen supply way ft ° m 

means ofpressure ^wdo =r ~^f^-/— * 
^^^^^^^^^^^ 

<° detect te am< " m, of pressure in 

said hydrogen supply way, euuinDine the detected amount of pressure drawdowns with 

value Sr than said computed amount of pressure drawdowns when large. 

Sd unuied amoun, of hydrogen is a fuel supply system according to claim 1 characterized hy being the 
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amount of wear hydrogen and/or the amount of purge hydrogen purged within said fuel cell. 
[Claim 3] characterized bv having an amendment means to 

supply way. 

[Claim 4] . 

^SSSSf « . «- «*» trough a fuel gas suppfy way from 
S£SLta means of pressure drawdowns to de.ec, the amount of pressure drawdowns in said 

to amend the fuel gas consumption which said gas engine consumed according to 
Ste^o^emioTmeans of pressure drawdowns to compute the amount of pressure 
Sr^d fuel gas supply way from mis pressure drawdowns 

mfter man said computed amount of pressure drawdowns when large. 

Landmen, means is a feel supply system according to claim 4 characterized by amending 
according to the pressure and/or temperature of said fuel gas. 

this hydrogen tank, „ rf > cclirP in caid hvdroeen tank from the total amount of 

predetermined value from said computed pressure. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0014 

[Method of Amendment] Modification 

[The contents of amendment] 

SSSSltataSd whef said detected pressure is smaller than the value wluch subtracted the 
predetermined value from said computed pressure. 
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